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DETAILED ACTION 
Election/Restrictions 

1. Applicant's election with traverse of claims in Paper No. 10 is acknowledged. 
The traversal is on the ground(s) that invention I, claims 1-2, 9-11, and 18-20, drawn to 
a method and invention III, claims 5-6, 21-23, drawn to an apparatus both recite 
irradiation of light onto a film formed on a surface of the wafer and the Examiners 1 
contention concerning "polishing a bulk substrate without surface layers" does not relate 
to either process or apparatus as claimed and has failed to properly set forth 
distinctness. This is not found persuasive because inventions I and II are distinct 
because they are respectively drawn to a polishing method and polish apparatus, which 
would each have a different classification and would require different area for 
examination and irradiating light onto a film recites a method limitation and fails to limit 
an apparatus. 

The requirement is still deemed proper and is therefore made FINAL. 

However, applicant has amended claims in invention II and presented persuasive 
arguments, which had overcome the restriction requirement of invention II, claims 12- 
17. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 9 and 25 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 9, line 9, "predetermined" is indefinite because it 
In claim 9, line 2; 

In claim 25, line 2, "light having predetermined characteristics" is indefinite 

because it is unclear by what is meant by light characteristics. Are light characteristics 
the wave and particle property of light? 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 1,18, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Aiyer et al. (US 5,838,448). 

Aiyer teaches a method of detecting an endpoint of polishing processing. The 
method comprises the steps of: 

Detecting thin film thickness or thickness change during CMP use thin film 
reflectance variations caused by a change in the incidence angle of the incident light 
(column 2, lines 63-66) and illuminating wafer 28 from its backside by an infrared source 
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of illumination and if the wafer 28 with film 24 is alternatively illuminating from its 
frontside, a different wavelength (column 3, lines 39-44), read on, 

concurrently irradiating a film formed on a surface of a wafer under polishing 
processing with light having predetermined characteristics; 

Using detection fibers 38 to detect the reflected light intensity over a range of 
angles (column 4, lines 38-41), reads on, 

detecting respective reflected light from the insulating film on said wafer surface 
generated by the irradiation; 

Combining the intensity of the light reflected at the wafer-oxide interface and at 
the rough surface of the oxide and at the rough surface of the oxide 24 after 
transmission through the wafer 28 is designated l r (column 3, lines 49-51), which is 
calculated from parameters such as the thickness of the oxide layer, the refractive index 
of the oxide and wafer, the wavelength of light (X), and the intensity of the reflected light 
signal by substitution in the light equation (column 3, lines 15-17 and column 3, line 50 
- column 4, line 23), reads on, 

detecting the endpoint of polishing processing of said film on the basis of a 
relationship between intensities of the detected reflected lights. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aiyer 
('448) as applied to claim 1 above, and further in view of Sandhu (US 5,865,666). 

Aiyer differs in failing teach using the endpoint of polishing processing is detected 
on the basis of an intensity ratio of the said detected reflected lights. 

Sandhu teaches a cmp defection endpoint method based on comparing the 
actual intensity of the reflected light beam 86 with an expected intensity at the endpoint 
of the CMP process (column 6, lines 43-58). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by detecting 
the endpoint of polishing on the basis of the intensity ratio of the detected reflected 
lights for the purpose of accurately detecting the endpoint of the CMP process at critical 
(selected endpoint site on a wafer) areas on a wafer (column 7, lines 11-26 and column 
2, lines 51-54). 

8. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aiyer 
('448) as applied to claim 1 above, and further in view of Birang (US 5,964,643). 

Aiyer differs in failing to teach irradiating the surface of said wafer under polishing 
processing with a UV light and detecting a UV light reflected on the surface of said 
wafer by the irradiation. 

Birang teaches a method of directing a light beam toward the layer during 
polishing and monitoring the light reflecting off the substrate (Abstract) and employing a 
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wavelength anywhere from the far infrared to ultraviolet (column 17, lines 45-47), which 
reads on, irradiating the surface of said wafer under polishing processing with a UV light 
and detecting a UV light reflected on the surface of said wafer by the irradiation. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by using UV 
light as taught by Birang for the purpose of removing less material during a polishing 
cycle (column 17, lines 52-60). 

9. Claims 9, 24, 25, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aiyer ('388) in view of Woo (WO 99/30109), Pollock (US 5,770,521) 
and Cadien et al. (US 5,954,975). 

Aiyer teaches a method of manufacturing a semiconductor device. The method 
comprises the steps of: 

forming an insulating film on a surface of a wafer (column 3, lines 26-27 and 
column 2, lines 14); 

attaching the wafer having the insulating film formed on the surface to a polishing 
processing machine (column 3, lines 24-29 and column 2, lines 15-16); and 

"the lower rough surface of the silicon dioxide film 24 rests on the polishing pad 
20 as is being polished by the polishing pad 20 (column 3, lines 28-31), reads on, 

starting polishing processing of the wafer attached to the polishing processing 
machine; 



Application/Control Number: 09/800,495 Page 7 

Art Unit: 1765 

Detecting thin film thickness or thickness change during CMP use thin film 
reflectance variations caused by a change in the incidence angle of the incident light 
(column 2, lines 63-66) and illuminating wafer 28 from its backside by an infrared source 
of illumination and if the wafer 28 with film 24 is alternatively illuminating from its 
frontside, a different wavelength (column 3, lines 39-44), read on, 

concurrently irradiating a film formed on a surface of a wafer under polishing 
processing with light having predetermined characteristics; 

Using detection fibers 38 to detect the reflected light intensity over a range of 
angles (column 4, lines 38-41), reads on, 

detecting respective reflected light from the insulating film on said wafer surface 
generated by the irradiation; 

Combining the intensity of the light reflected at the wafer-oxide interface and at 
the rough surface of the oxide and at the rough surface of the oxide 24 after 
transmission through the wafer 28 is designated l r (column 3, lines 49-51), which is 
calculated from parameters such as the thickness of the oxide layer, the refractive index 
of the oxide and wafer, the wavelength of light (X), and the intensity of the reflected light 
signal by substitution in the light equation (column 3, lines 15-17 and column 3, line 50 
- column 4, line 23), reads on, 

detecting the endpoint of polishing processing of said film on the basis of a 
relationship between intensities of the detected reflected lights. 
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Aiyer differs in failing to teach stopping polishing processing of said wafer on 
which the endpoint is detected. 

Woo teaches an endpoint detection method wherein changes in the wafer 
surface is optically monitored and when the appearance of the wafer surface changes, 
an endpoint is signaled and polishing is stopped thereafter (page 2, lines 27-35). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by using 
Woo's method of stopping the endpoint polishing process for the purpose of determining 
CMP endpoints on transparent layers such as an insulating oxide as well as on opaque 
metal layer (page lines 12-21). 

Aiyer in view of Woo differs in failing to teach detaching the wafer whose 
polishing processing is stopped from said polishing processing machine. 

Pollock teaches a polishing apparatus that is in an opened position, after removal 
of a semiconductor wafer from a polishing pad after completion of the polishing cycle 
(FIG. 3; column 3, lines 1-5; column 4, lines 28-29 and 40-41 and Abstract). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo by using Pollock's method of removing a wafer from a polishing machine for the 
purpose of reducing the sticking of semiconductor wafers on a chemical mechanical 
polishing machine polishing pad (column 2, lines 6-9). 
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Aiyer in view of Woo and Pollock differs in failing to teach forming a new wiring 
pattern on said insulating film of the wafer is detached from said polishing processing 
machine. 

Cadien teaches, "After completion of the CMP process, as shown in FIG. 3e, an 
interconnect line 324 (same as wiring pattern) is formed on ILD 302 (same as insulating 
layer) and on tungsten plug 322. Interconnect line 324 can be formed by blanket 
depositing a conductive layer of, for example, aluminum alloys, tungsten, copper, etc., 
over ILD 302 and tungsten plug 322" (column 9, lines 45-50), which reads on forming a 
wiring pattern on insulating film of the wafer detached from said polishing processing 
machine. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo and Pollock by using Cadien's method of forming a wiring layer for the purpose of 
fabricating of a planar, highly reliable, low resistance, high density electrical connection 
between two conductive layers of an integrated circuit (column 9, lines 62-65). 

Claim Rejections • 35 USC § 103 

10. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aiyer ('388) in view of Woo (WO 99/30109), Pollock ('521) and Cadien ('975) as 
applied to claim 9 above, and further in view of Hiyama et al. (US 5,838,447). 

Aiyer in view of Woo and Pollock differs in failing to teach a polishing rate of the 
film is evaluated on the basis of the intensities of said detected reflected lights so as to 
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change dressing conditions of a dresser to a pad used for polishing processing on the 
basis of the evaluation result, in claim 10 and wherein said dressing conditions include 
at least one of a dressing pressure in claim 1 1 . 

Hiyama teaches, "The computing unit 12 calculates the thickness of the oxide 
layer of the semiconductor wafer 2 from the sum value and compares the sum value 
with an initial value which has been stored, i.e., an initial value indicative of the 
intensities of light reflected from the semiconductor wafer 2 before it is polished, and 
calculates a polishing rate from the absolute value of the difference between the sum 
value and the initial value which are compared with each other (column 5, lines 6-15). 
The aforementioned reads on, 

a polishing rate of the film is evaluated on the basis of the intensities of said 
detected reflected lights so as to change dressing conditions of a dresser to a pad 
used for polishing processing on the basis of the evaluation result. 

Hiyama also teaches, "A constant polishing rate can be obtained by controlling 
the operating parameters (such as pressure exerted by the top ring or rotational 
speeds of the turntable and the top ring) of the polishing apparatus on the basis of the 
obtained data. Further, a service life of the polishing cloth can be judged or estimated, 
an a dressing parameter for dressing the polishing cloth after the polishing process can 
be also determined" (column 5, lines 34-42), which reads on, 

wherein said dressing conditions include at least one of a dressing pressure. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
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Woo, Pollock, and Cadien by using Hiyama's polishing detection method for the 
purpose of reducing polishing time and labor (column 2, lines 14-16). 

11. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aiyer 
('388) in view of Woo (WO 99/30109), Pollock (US 5,770,521) and Cadien et al. (US 
5,954,975) as applied to claim 9 above, and further in view of Sandhu (US 5,865,666). 

Aiyer in view of Woo, Pollock, and Cadien differs in failing teach using the 
endpoint of polishing processing is detected on the basis of an intensity ratio of the said 
detected reflected lights. 

Sandhu teaches a cmp detection endpoint method based on comparing the 
actual intensity of the reflected light beam 86 with an expected intensity at the endpoint 
of the CMP process (column 6, lines 43-58). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo, Pollock, and Cadien by detecting the endpoint of polishing on the basis of the 
intensity ratio of the detected reflected lights for the purpose of accurately detecting the 
endpoint of the CMP process at critical (selected endpoint site on a wafer) areas on a 
wafer (column 7, lines 1 1-26 and column 2, lines 51-54). 

1 2. Claim 28 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Aiyer 
('388) in view of Woo (WO 99/30109), Pollock (US'521) and Cadien et al. ('975) as 
applied to claim 9 above, and further in view of Birang (US 5,964,643). 
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Aiyer in view of Woo, Pollock, and Cadien differs in failing to teach the light is UV 

light. 

Birang teaches a method of directing a light beam toward the layer during 
polishing and monitoring the light reflecting off the substrate (Abstract) and employing a 
wavelength anywhere from the far infrared to ultraviolet (column 17, lines 45-47), which 
reads on, irradiating the surface of said wafer under polishing processing with a UV light 
and detecting a UV light reflected on the surface of said wafer by the irradiation. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by using UV 
light as taught by Birang for the purpose of removing less material during a polishing 
cycle (column 17, lines 52-60). 

Claim Rejections - 35 USC § 103 

13. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aiyer 
('388) in view of Woo (WO 99/30109), Pollock ('521) and Cadien ('975). 

Aiyer teaches a method of manufacturing a semiconductor device. The method 
comprises the steps of: 

forming an insulating film on a surface of a wafer (column 3, lines 26-27 and 
column 2, lines 14); 

attaching the wafer having the insulating film formed on the surface to a polishing 
processing machine (column 3, lines 24-29 and column 2, lines 15-16); and 
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"the lower rough surface of the silicon dioxide film 24 rests on the polishing pad 
20 as is being polished by the polishing pad 20 (column 3, lines 28-31), reads on, 

starting polishing processing of the wafer attached to the polishing processing 
machine; 

Detecting thin film thickness or thickness change during CMP use thin film 
reflectance variations caused by a change in the incidence angle of the incident light 
(column 2, lines 63-66) and illuminating wafer 28 from its backside by an infrared source 
of illumination and if the wafer 28 with film 24 is alternatively illuminating from its 
frontside, a different wavelength (column 3, lines 39-44), read on, 

irradiating the surface of said wafer under polishing processing with light; 

Using detection fibers 38 to detect the reflected light intensity over a range of 
angles (column 4, lines 38-41), reads on, 

detecting respective reflected light from the insulating film on said wafer surface 
generated by the irradiation; 

Combining the intensity of the light reflected at the wafer-oxide interface and at 
the rough surface of the oxide and at the rough surface of the oxide 24 after 
transmission through the wafer 28 is designated l r (column 3, lines 49-51), which is 
calculated from parameters such as the thickness of the oxide layer, the refractive index 
of the oxide and wafer, the wavelength of light (A,), and the intensity of the reflected light 
signal by substitution in the light equation (column 3, lines 15-17 and column 3, line 50 
- column 4, line 23), reads on, 
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detecting the endpoint of polishing processing of said film on the basis of a 
relationship between intensities of the detected reflected lights. 

Aiyer differs in failing to teach stopping polishing processing of said wafer on 
which the endpoint is detected. 

... Woo teaches an endpoint detection method wherein changes in the wafer 
surface is optically monitored and when the appearance of the wafer surface changes, 
an endpoint is signaled and polishing is stopped thereafter (page 2, lines 27-35). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by using 
Woo's method of stopping the endpoint polishing process for the purpose of determining 
CMP endpoints on transparent layers such as an insulating oxide as well as on opaque 
metal layer (page lines 12-21). 

Aiyer in view of Woo differs in failing to teach detaching the wafer whose^ 
polishing processing is stopped from said polishing processing machine. 

Pollock teaches a polishing apparatus that is in an opened position, after removal 
of a semiconductor wafer from a polishing pad after completion of the polishing cycle 
(FIG. 3; column 3, lines 1-5; column 4, lines 28-29 and 40-41 and Abstract). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo by using Pollock's method of removing a wafer from a polishing machine for the 
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purpose of reducing the sticking of semiconductor wafers on a chemical mechanical 
polishing machine polishing pad (column 2, lines 6-9). 

Aiyer in view of Woo and Pollock differs in failing to teach forming a new wiring 
pattern on said insulating film of the wafer is detached from said polishing processing 
machine. 

Cadien teaches, "After completion of the CMP process, as shown in FIG. 3e, an 
interconnect line 324 (same as wiring pattern) is formed on ILD 302 (same as insulating 
layer) and on tungsten plug 322. Interconnect line 324 can be formed by blanket 
depositing a conductive layer of, for example, aluminum alloys, tungsten, copper, etc., 
over ILD 302 and tungsten plug 322" (column 9, lines 45-50), which reads on forming a 
wiring pattern on insulating film of the wafer detached from said polishing processing 
machine. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo and Pollock by using Cadien's method of forming a wiring layer for the purpose of 
fabricating of a planar, highly reliable, low resistance, high density electrical connection 
between two conductive layers of an integrated circuit (column 9, lines 62-65). 

14. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aiyer ('388) in view of Woo (WO 99/30109), Pollock ('521) and Cadien ('975), as 
applied to claim 12 above, and further in view of Hiyama et al. (US 5,838,447). 
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Aiyer in view of Woo and Pollock differs in failing to teach a polishing rate of the 
film is evaluated on the basis of the intensities of said detected reflected lights so as to 
change dressing conditions of a dresser to a pad used for polishing processing on the 
basis of the evaluation result, in claim 10 and wherein said dressing conditions include 
at least one of a dressing pressure in claim 1 1 . 

Hiyama. teaches, "The computing unit 12 calculates the thickness. of the oxide 

layer of the semiconductor wafer 2 from the sum value and compares the sum value 
with an initial value which has been stored, i.e., an initial value indicative of the 
intensities of light reflected from the semiconductor wafer 2 before it is polished, and 
calculates a polishing rate from the absolute value of the difference between the sum 
value and the initial value which are compared with each other (column 5, lines 6-15). 
The aforementioned reads on, 

a polishing rate of the film is evaluated on the basis of the intensities of said 
detected reflected lights so as to change dressing conditions of a dresser to a pad 
used for polishing processing on the basis of the evaluation result. 

Hiyama also teaches, "A constant polishing rate can be obtained by controlling 
the operating parameters (such as pressure exerted by the top ring or rotational 
speeds of the turntable and the top ring) of the polishing apparatus on the basis of the 
obtained data. Further, a service life of the polishing cloth can be judged or estimated, 
an a dressing parameter for dressing the polishing cloth after the polishing process can 
be also determined" (column 5, lines 34-42), which reads on, 
wherein said dressing conditions include at least one of a dressing pressure. 
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It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Woo and Pollock by using Hiyama's polishing detection method for the purpose of 
reducing polishing time and labor (column 2, lines 14-16). 

15. Claim 15. is rejected under 35 U.S.C. 103(a) as being unpatentable..over Aiyer 
('388) in view of Birang ('643), Woo (WO 99/30109), Pollock ('521) and Cadien ('975). 

Aiyer teaches a method of manufacturing a semiconductor device. The method 
comprises the steps of: 

forming an insulating film on a surface of a wafer (column 3, lines 26-27 and 
column 2, lines 14); 

attaching the wafer having the insulating film formed on the surface to a polishing 
processing machine (column 3, lines 24-29 and column 2, lines 15-16); and 

"the lower rough surface of the silicon dioxide film 24 rests on the polishing pad 
20 as is being polished by the polishing pad 20 (column 3, lines 28-31), reads on, 

starting polishing processing of the wafer attached to the polishing processing 
machine; 

Detecting thin film thickness or thickness change during CMP use thin film 
reflectance variations caused by a change in the incidence angle of the incident light 
(column 2, lines 63-66) and illuminating wafer 28 from its backside by an infrared source 
of illumination and if the wafer 28 with film 24 is alternatively illuminating from its 
frontside, a different wavelength (column 3, lines 39-44), read on, 
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irradiating the surface of said wafer under polishing processing with light; 

Using detection fibers 38 to detect the reflected light intensity over a range of 
angles (column 4, lines 38-41 ), reads on, 

detecting respective reflected light from the insulating film on said wafer surface 
generated by the irradiation; 

Combining the intensity of the light reflected at the wafer-oxide interface and at 
the rough surface of the oxide and at the rough surface of the oxide 24 after 
transmission through the wafer 28 is designated l r (column 3, lines 49-51), which is 
calculated from parameters such as the thickness of the oxide layer, the refractive index 
of the oxide and wafer, the wavelength of light (k), and the intensity of the reflected light 
signal by substitution in the light equation (column 3, lines 15-17 and column 3, line 50 
- column 4, line 23), reads on, 

detecting the endpoint of polishing processing of said film on the basis of a 
relationship between intensities of the detected reflected lights. 

Aiyer differs in failing to teach irradiating the surface of said wafer under polishing 
processing with a UV light and detecting a UV light reflected on the surface of said 
wafer by the irradiation. 

Birang teaches a method of directing a light beam toward the layer during 
polishing and monitoring the light reflecting off the substrate (Abstract) and employing a 
wavelength anywhere from the far infrared to ultraviolet (column 17, lines 45-47), which 
reads on, irradiating the surface of said wafer under polishing processing with a UV light 
and detecting a UV light reflected on the surface of said wafer by the irradiation. 
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It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer by using UV 
light as taught by Birang for the purpose of removing less material during a polishing 
cycle (column 17, lines 52-60). 

Aiyer in view of Birang differs in failing to teach stopping polishing processing of 
said wafer on which the endpoint is detected. 

Woo teaches an endpoint detection method wherein changes in the wafer 
surface is optically monitored and when the appearance of the wafer surface changes, 
an endpoint is signaled and polishing is stopped thereafter (page 2, lines 27-35). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Birang by using Woo's method of stopping the endpoint polishing process for the 
purpose of determining CMP endpoints on transparent layers such as an insulating 
oxide as well as on opaque metal layer (page lines 12-21). 

Aiyer in view of Birang and Woo differs in failing to teach detaching the wafer 
whose polishing processing is stopped from said polishing processing machine. 

Pollock teaches a polishing apparatus that is in an opened position, after removal 
of a semiconductor wafer from a polishing pad after completion of the polishing cycle 
(FIG. 3; column 3, lines 1-5; column 4, lines 28-29 and 40-41 and Abstract). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Birang and Woo by using Pollock's method of removing a wafer from a polishing 
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machine for the purpose of reducing the sticking of semiconductor wafers on a chemical 
mechanical polishing machine polishing pad (column 2, lines 6-9). 

Aiyer in view of Birang, Woo, and Pollock differs in failing to teach forming a new 
wiring pattern on said insulating film of the wafer is detached from said polishing 
processing machine. 

Cadien teaches, "After completion of the CMP process, as. shown in FIG. 3e, an 

interconnect line 324 (same as wiring pattern) is formed on ILD 302 (same as insulating 
layer) and on tungsten plug 322. Interconnect line 324 can be formed by blanket 
depositing a conductive layer of, for example, aluminum alloys, tungsten, copper, etc., 
over ILD 302 and tungsten plug 322" (column 9, lines 45-50), which reads on forming a 
wiring pattern on insulating film of the wafer detached from said polishing processing 
machine. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Birang, Woo, and Pollock by using Cadien's method of forming a wiring layer for the 
purpose of fabricating of a planar, highly reliable, low resistance, high density electrical 
connection between two conductive layers of an integrated circuit (column 9, lines 62- 
65). 

16. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aiyer ('388) in view of Birang ('643), Woo (WO 99/30109), Pollock ('521) and 
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Cadien ('975), as applied to claim 15 above, and further in view of Hiyama et al. (US 
5,838,447). 

Aiyer in view of Birang, Woo, Pollock, and Cadien differs in failing to teach a 
polishing rate of the film is evaluated on the basis of the intensities of said detected 
reflected lights so as to change dressing conditions of a dresser to a pad used for 
polishing processing on the basis of the evaluation result, in claim 16 and wherein said 
dressing conditions include at least one of a dressing pressure in claim 17. 

Hiyama teaches, "The computing unit 12 calculates the thickness of the oxide 
layer of the semiconductor wafer 2 from the sum value and compares the sum value 
with an initial value which has been stored, i.e., an initial value indicative of the 
intensities of light reflected from the semiconductor wafer 2 before it is polished, and 
calculates a polishing rate from the absolute value of the difference between the sum 
value and the initial value which are compared with each other (column 5, lines 6-15). 
The aforementioned reads on, 

a polishing rate of the film is evaluated on the basis of the intensities of said 
detected reflected lights so as to change dressing conditions of a dresser to a pad 
used for polishing processing on the basis of the evaluation result. 

Hiyama also teaches, "A constant polishing rate can be obtained by controlling 
the operating parameters (such as pressure exerted by the top ring or rotational 
speeds of the turntable and the top ring) of the polishing apparatus on the basis of the 
obtained data. Further, a service life of the polishing cloth can be judged or estimated, 
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an a dressing parameter for dressing the polishing cloth after the polishing process can 

be also determined" (column 5, lines 34-42), which reads on, 

wherein said dressing conditions include at least one of a dressing pressure. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Aiyer in view of 
Birang.-Woo, -Pollock, .and Cadien by using Hiyama's polishing detection method for 
the purpose of reducing polishing time and labor (column 2, lines 14-16). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
703-306-9074. The examiner is normally unavailable reached on the First Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on 703-308-3836. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-972-9310 
for regular communications and 703-972-931 1 for After Final communications. 
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